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Background:  Important physiological information can be obtained from analysis of fluid dynamics inside the left ventricle (LV). Some ultrasound-
based methods have been proposed for this purpose, but have never been validated in humans. We have developed and validated a technique to 
reconstruct two-dimensional (2-D) bi-directional time-resolved velocity fields in the LV from conventional color-Doppler echocardiography (CDE).
Method: 2-D velocity fields were obtained from CDE and compared to phase-contrast magnetic resonance imaging (MRI) acquisitions in the LV 
apical long axis in 17 patients with dilated cardiomyopathy. Both acquisitions were performed within 2 hours. Position, radius, circulation, and 
energy of the filling vortex were calculated along the cardiac cycle.
Results:  85 time-matched frames were obtained with each technique at different cardiac phases. The flow pattern observed with both MRI and 
CDE consisted of a large vortex that developed during filling and decayed after aortic valve opening. The vortex radius and position correlated 
moderately between techniques (Ric=0.41 and Ric=0.66, respectively). The agreement for vortex circulation and energy was excellent, without 
significant bias (Ric=0.83 and 0.77; error -3±47% and 6±57%, respectively).
Conclusion:  Compared to the current gold-standard, post-processing CDE provides accurate measurements of intracardiac flow. This technique 
allows investigators to easily assess LV flow properties in the clinical setting.
 
